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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase power recovery 
at as lower a cost as possible by enabling cooling of the 
exhaust gas between a turbine of the gas turbine for 
power recovery and a compressor to a low temperature. 
SOLUTION: A absorption refrigerating machine works 
with jacket cooling water from a gas engine 1 as a heat 
source. The high— temperature exhaust gas from the gas 
engine 1 is formed so as to supply into a gas turbine for 
power recovery 19, consisting of a turbine 17 and a 
compressor 18 via a first gas piping 16, and a power 
generator 20 is interlocked to the gas turbine for power 
recovery 19. A refrigerator 22 is set in a second gas 
piping 21 connecting the turbine 17 and the compressor 
1 8, a pipe 24 for extracting the cooling media for the 
refrigerator 22 and a vaporizer 1 2 is set, to cool the 
exhaust gas from the turbine 17. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase power recovery at as 
lower a cost as possible by enabling cooling of the exhaust gas 
between a turbine of the gas turbine for power recovery and a 
compressor to a low temperature. 

SOLUTION: A absorption refrigerating machine works with jacket 
cooling water from a gas engine 1 as a heat source. The high- 
temperature exhaust gas from the gas engine 1 is formed so as to 
supply into a gas turbine for power recovery 1 9, consisting of a 
turbine 17 and a compressor 18 via a first gas piping 16, and a 
power generator 20 is interlocked to the gas turbine for power 
recovery 19. A refrigerator 22 is set in a second gas piping 21 
connecting the turbine 17 and the compressor 18, a pipe 24 for 
extracting the cooling media for the refrigerator 22 and a vaporizer 
1 2 is set, to cool the exhaust gas from the turbine 1 7. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The heat source which generates exhaust heat, and the absorption refrigerating machine which drives 
the exhaust heat from said heat source as an actuation heat source, The gas turbine for power ejection driven 
with the exhaust gas from said heat source, It has a cooling means to be formed in the gas piping which 
connects to said gas turbine for power ejection the driving gear by which interlocking connection was carried 
out, the turbine which constitutes said gas turbine for power ejection, and a compressor, and to cool the exhaust 
gas from said turbine. The power recovery system characterized by making into the heat sink of said cooling 
means cold energy taken out with said absorption refrigerating machine. 

[Claim 2] The power recovery system which a heat source is an engine in a power recovery system according to 
claim 1, and is jacket cooling water after the actuation heat source of an absorption refrigerating machine cools 
said engine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes a heat source what generates exhaust heat, such as a diesel power 
plant, a gas engine, and a fuel cell, and relates to the power recovery system which collects the exhaust heat 
from the heat source as power of a driving gear. 
[0002] 

[Description of the Prior Art] As this kind of a power recovery system, there was a thing as shown in the outline 
block diagram of the conventional example of drawing 5 conventionally. According to this conventional 
example, interlocking connection of the 1 st driving gear 04, such as a generator, is carried out at the gas turbine 
03 for heat sources which consists of a compressor 01 and a turbine 02, and the burner 06 is infixed in the gas 
piping 05 which connects a compressor 01 and a turbine 02. 

[0003] It is constituted so that the elevated-temperature exhaust gas from the gas turbine 03 for heat sources 
may be supplied to the gas turbine 09 for power ejection which consists of a turbine 07 and a compressor 08, 
and interlocking connection of the 2nd driving gear 010, such as a generator, is carried out at the gas turbine 09 
for power ejection. Moreover, while a condensator 012 is infixed in the gas piping 011 which connects a turbine 
07 and a compressor 08, the cooling water from a cooling tower is supplied to this condensator 012. 
[0004] By the above-mentioned configuration, power is taken out using the elevated-temperature exhaust gas 
which is exhaust heat from the gas turbine 03 for heat sources. Next, with reference to the T-s diagram of 
drawing 2 , it explains about the amount of ejection of the above-mentioned power. The figure with a round 
head in this drawing 2 corresponds with the figure with a round head in drawing 5 . 

[0005] ** -**_**_**_** i s the T-s diagram of the gas turbine 03 for heat sources, and the adiabatic expansion in 
a turbine 02 and **-** show [ **-** / adiabatic compression and **-** / the isobaric expansion (pressure PI) in 
a burner 06, and **-**] cooling after the bleedoff from a compressor 01 . 

[0006] The T-s diagram in the case of forming the above-mentioned gas turbine 09 for power ejection, and 
collecting power becomes **_**_**_**_**_**_**_**. ** Expand the exhaust gas (atmospheric pressure P0) 
from a compressor 01 to the negative pressure (P-) of** in a turbine 07. It is that (**-**) which cools this 
exhaust gas that expanded with a condensator 012 (**-**), and is compressed with a compressor 08 after that. 
By this, the power of a part shown in the area Q f **-**-**-** can be collected by the gas turbine 09 for power 
ejection. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, the amount of expansion is a pressure P. - It is restricted 
and is this pressure P. - It is restricted by the cooling temperature Tl in a condensator 012. However, in the case 
of the conventional example, as a condensator 012, the cooling water from a cooling tower is not supplied and it 
can cool only to abbreviation atmospheric temperature extent. Therefore, the pressure (P-) of** could not be 
fallen enough, there were few amounts of power recovery and there was room of an improvement. 
[0008] This invention carries out the object of being made in view of such a situation, making it cheap as much 
as possible, as the turbine of the gas turbine for power ejection and the exhaust gas between compressors can be 
cooled more to low temperature, without using a special heat source, and enabling it to increase the amount of 
power recovery. 
[0009] 

[Means for Solving the Problem] In order to attain the above objects, the power recovery system of invention 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2005 
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concerning claim 1 The heat source which generates exhaust heat, and the absorption refrigerating machine 
which drives the exhaust heat from said heat source as an actuation heat source, The gas turbine for power 
ejection driven with the exhaust gas from said heat source, It has a cooling means to be formed in the gas piping 
which connects to said gas turbine for power ejection the driving gear by which interlocking connection was 
carried out, the turbine which constitutes said gas turbine for power ejection, and a compressor, and to cool the 
exhaust gas from said turbine. It constitutes so that cold energy taken out with said absorption refrigerating 
machine may be made into the heat sink of said cooling means. 

[0010] As a heat source, engines (claim 2), fuel cells, etc., such as a diesel power plant and a gas engine, are 
applied. Moreover, cooling water after cooling jacket cooling water (claim 2) and a fuel cell after cooling an 
engine as an actuation heat source of an absorption refrigerating machine etc. is applied. 
[0011] 

[Function] According to the power recovery structure of a system of invention concerning claim 1 , an 
absorption refrigerating machine is operated by making exhaust heat from a heat source into an actuation heat 
source, and the cold energy of sufficiently low temperature is taken out from atmospheric temperature. On the 
other hand, the gas turbine for power ejection is driven with the exhaust gas from a heat source, and the exhaust 
gas sent to a compressor from the turbine of the gas turbine for power ejection is enough cooled by low- 
temperature cold energy rather than the atmospheric temperature taken out from the absorption refrigerating 
machine. 
[0012] 

[Embodiment of the Invention] Next, the example of this invention is explained to a detail based on a drawing. 
Drawing 1 is the outline block diagram showing the example of the power recovery system concerning this 
invention, and interlocking connection of the generator 3 is carried out through coupling 2 at the gas engine 1 as 
a heat source. 

[0013] It migrates to the outlet and inlet port of engine-coolant section la as a source of low-temperature 
exhaust heat of a gas engine 1 , the circulation piping 5 which infixed the pump 4 which circulates through 
jacket cooling water (temperature of 85-95 degrees C) is connected, and the regenerator 6 which constitutes an 
absorption refrigerating machine for this circulation piping 5 is formed. The ammonia-drainage system solution 
as a non-azeotropy mixing medium which used as the refrigerant the ammonia which can evaporate with the 
engine cooling water from a gas engine 1 , and used water as the absorbent is held in the regenerator 6. 
[0014] While free passage connection of the condenser 8 is made so that the ammonia steam which separated 
water through the rectifier 7 may be supplied, and an absorber 1 0 is connected to a regenerator 6 through the 1 st 
piping 9, an evaporator 12 is connected to a condenser 8 through the 2nd piping 1 1 , further, free passage 
connection of an absorber 10 and the evaporator 12 is made, and the absorption refrigerating machine is 
constituted by the regenerator 6. 

[0015] In a condenser 8, the refrigerant which evaporated with the regenerator 6 is condensate-ized, and the 
liquefied refrigerant is returned to an evaporator 12 by fuel-spray supply. In an evaporator 12, a refrigerant 
evaporates with absorption of the refrigerant by the absorbent in an absorber 10. 

[0016] A regenerator 6 is covered from an absorber 10, the 3rd piping 14 which infixed the solution pump 13 is 
connected, a heat exchanger 1 5 is formed between this 3rd piping 14 and 1st piping 9, and the liquefied 
ammonia-drainage system solution returned to a regenerator 6 is heated with the ammonia-drainage system 
solution poured from a regenerator 6 to an absorber 10. 

[0017] It is constituted so that the elevated-temperature exhaust gas from a gas engine 1 may be supplied to the 
gas turbine 19 for power ejection which consists of a turbine 17 and a compressor 18 through the 1st gas piping 
16, and interlocking connection of the generator 20 as a driving gear is carried out at the gas turbine 19 for 
power ejection. As a driving gear, not only the generator 20 but a compressor and a pump are applicable. 
[001 8] The condensator 22 is formed in the 2nd gas piping 21 which connects a turbine 17 and a compressor 18. 
23 in drawing shows the 3rd gas piping which emits the exhaust gas returned to ordinary pressure with the 
compressor 1 8 into atmospheric air. 

[0019] The ejection tubing 24 of the medium for cooling is formed over a condensator 22 and an evaporator 12, 
and a condensator 22 is supplied by making into a heat sink the low-temperature hot water (for example, about 
7 degrees C) taken out with the absorption refrigerating machine, and it is constituted so that the exhaust gas 
from a turbine 1 7 may be cooled. 
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[0020] By the above-mentioned configuration, the turbine 17 of the gas turbine 19 for power ejection and the 
exhaust gas between compressors 1 8 are cooled more to low temperature, and the amount of power recovery 
can be increased. Namely, as shown in the T-s diagram of drawing 2 , in order to cool with a condensator 22 
with the low-temperature hot water taken out with the absorption refrigerating machine Temperature T2 of the 
exhaust gas from a turbine 17 is made more nearly enough [ than atmospheric temperature ] to low temperature. 
It becomes a part to be shown in the area of **.**'-** f -** 5 and the amount of power recovery recoverable by the 
gas turbine 19 for power ejection is large compared with the area of the conventional and can 

increase the amount of power recovery. For example, temperature of gas ** by which atmospheric-air bleedoff 
is carried out When 200 degrees C and cooling temperature T2 of the exhaust gas from a turbine 17 are made 
into 7 degrees C, compared with the case (temperature Tl=35 degree C) where it is based on cooling water 
from the conventional cooling tower, the amount of power recovery can improve 1 7% of abbreviation. 
[0021] Drawing 3 is the outline block diagram showing the 1st modification, and a different place from the 
above-mentioned example is as follows. That is, the 2nd gas piping 21 is directly introduced in an evaporator 
12, and it is constituted so that the exhaust gas from a turbine 17 may be cooled without forming a condensator 
22 and the ejection tubing 24 of the medium for cooling. Other configurations are the same as an example, and 
the explanation is omitted by attaching the same number. 

[0022] Drawing 4 is the outline block diagram showing the 2nd modification, and a different place from the 
above-mentioned example is as follows. That is, while forming a compressor 1 8 in two steps, constituting the 
gas turbine 19 for power ejection of a two-stage compression mold and connecting between both the 
compressors 18 by gas piping 31 , the ejection tubing 24 of the medium for cooling which came out of the 
condensator 22 which formed the condensator 32 in the gas piping 3 1 , and was formed in the 2nd gas piping 23 
is connected to a condensator 32 at a serial, and it is constituted so that exhaust gas may be cooled also among 
both the compressors 18. Other configurations are the same as an example, and the explanation is omitted by 
attaching the same number. In this 2nd modification, you may constitute so that the ejection tubing 24 of the 
medium for cooling may be connected to both the condensators 22 and 32 at juxtaposition. 
[0023] The configuration which connects the ejection tubing 24 of the medium for cooling of the above- 
mentioned example to a condensator 22, the configuration which introduces the 2nd gas piping 21 of the 1st 
modification directly in an evaporator 12 and the configuration which connects the ejection tubing 24 of the 
medium for cooling of the 2nd modification to both the condensators 22 and 32, and the configuration which, in 
short, cools the exhaust gas from a turbine 1 7 are carried out, and it is named a cooling means generically. 
[0024] As a gas engine 1 of the above-mentioned example, various kinds of engines, such as a mirror cycle gas 
engine, a diesel power plant, and a Stirling engine, can be used. 

[0025] Moreover, although it has the advantage which can constitute a power recovery system easily in the 
above-mentioned example since the gas engine 1 with the jacket cooling water which is the source of exhaust 
heat of the exhaust gas which is a hot source of exhaust heat as a source of exhaust heat, and low temperature 
effectively applicable as an actuation heat source of an absorption refrigerating machine is made into the heat 
source, as a heat source of this invention, a fuel cell etc. is applicable. 
[0026] 

[Effect of the Invention] As explained above, according to the power recovery system of invention concerning 
claim 1 Rather than the atmospheric temperature taken out from the absorption refrigerating machine using the 
exhaust heat from a heat source, enough by low-temperature cold energy Since the exhaust gas sent to a 
compressor from the turbine of the gas turbine for power ejection is cooled The turbine of the gas turbine for 
power ejection and the exhaust gas between compressors can be cooled more to low temperature, it is made 
cheap as much as possible, without using the special heat source like the cooling system of an electric type, and 
the amount of power recovery can be increased now. 
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